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1
DRAG AND DROP INTERACTION
PARADIGM WITH IMAGE SWAP

BACKGROUND

The present invention relates to showing of resources in a
computer system and, in particular, to a computing device that
automatically displays a guidance when an object is dragged
in a display to a droppable area.

Modern businesses use networked computer systems in
many facets of their operation to simplify and streamline
business processes. SAP AG markets several applications to
assist businesses in their knowledge management functions,
human resources management functions, customer relation-
ship management functions, and supply chain management
functions (among others). In a lot of these applications, the
user wants to get both an overview of a hierarchical structure
of some data objects in icons or thumbnail views and a
detailed view of each object profile. For example, in a human
resource application, a typical user normally wants to get an
overview of the organizational structures of different units
with their respective employees, and when he/she wants, a
detailed view of those employees’ profiles. The employee
profile information like work history and compensation data
are displayed when the user wants to review any employee in
detail. Thus, the user has to have the option to access those
profiles easily. An interaction has to be available to deliver
this access right on the fingertips as it is expected on a variety
of'display devices, such as a desk top computer and/or a tablet
device with a touch display.

However, in existing applications, there is normally no
guidance to the user when the user operates on the icons or
thumbnail views to let the user know that a data object dis-
played in the user interface can be dragged and/or what hap-
pens if the user drags and drops the data object to a certain
area. That is, the user is not given any hint as to what will
happen, what an exploded view will look like, and/or where
the object can be dropped to. Accordingly, there is a need in
the art for a computing device that automatically displays a
guidance when an object is dragged in a user interface to a
droppable area.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a simplified block diagram of a computer network
suitable for use with the present invention.

FIGS. 2-6 are screen shots illustrating operation of
embodiments of the present invention.

FIG. 7 illustrates a process to provide a visual guidance
according to an embodiment of the present invention.

FIG. 8 illustrates a computer system according to an
embodiment of the present invention.

DETAILED DESCRIPTION

Embodiments of the present invention may work in a com-
puter system to facilitate displaying and manipulating data
objects displayed on computing devices. In one embodiment,
a software application may assist users of a computing device
to manipulate a data object displayed on a user interface. The
software application may be implemented as a method that
may comprise receiving a touch-and-hold operation directed
to the data object, and responsive to a touch-and-hold opera-
tion directed to the data object, determining whether a time
period since beginning of the touch-and-hold operation
reaches a predetermined threshold value. The method may
further comprise creating an image of the data object and
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2

hovering the image of the data object on top of the data object
to indicate it is draggable when the time period reaches the
predetermined threshold value. Moreover, the method may
comprise, responsive to the image of the data object being
dragged into a droppable display area on the user interface,
swapping the image of the data object with a user guidance
indicating what the image of the data object will look like if
released in the droppable display area. The principles of the
present invention may be applied in different types of com-
puting devices and different computer applications that dis-
plays data objects on user interfaces.

FIG. 1 is a simplified block diagram of a computer system
100 suitable for use with the present invention. The system
100 may include a number of terminals 110 and at least one
tablet computing device 112 connected to one or more servers
120 via a network 130. The terminals 110, the at least one
tablet computing device 112 and servers 120 collectively
execute a number of applications, which include executable
code and various data sets. For example, the server 120 may
store data to be provided to various applications running at the
server 120, the terminals 110 and the at least one tablet
computing device 112. Various users also may view and oper-
ate on common, shared data during execution of various
applications but this functionality is not shown in FIG. 1. The
present discussion focuses on presenting guidance for drag-
ging data objects that are displayed on a display screen.

As noted, FIG. 1 is a simplified block diagram of a com-
puter system 100. Unless noted otherwise, the topology and
architecture of the system 100 is immaterial to the present
discussion unless otherwise noted.

FIG. 2 is a screen shot of a user interface 200 for use in a
Human Resource Management application. There, the user
interface 200 presents a plurality of business cards for
employees (e.g., data objects) 206.1~206.3 in a first display
area 202. The user interface also includes a second display
area 204. In one embodiment, each business card
206.1~206.3 may be presented in a compact size (e.g., anicon
or thumbnail view). As shown in FIG. 2, each business card
206.1~206.3 may show an employee name and title, and a few
command buttons for further exploration of the employee’s
situation. For example, a “hierarchy” button and a “chart”
button may be provided. If the “hierarchy” button is clicked,
organizational information about the respective employee,
such as, the employee’s position in the company, who reports
to the employee and whom the employee reports to, and who
are the employee’s team members, etc, may be displayed
(e.g., in the second display area 204). If the “chart” button is
clicked, the respective employee’s performance reports may
be displayed (e.g., in the second display area 204).

In one embodiment, each business card 206.1~206.3 may
be dragged from the first display area 202 and dropped to the
display area 204. FIG. 3 illustrates a user interface 300 that
shows the user interface 200 of FIG. 2 as the business card
206.1 indicating that it may be dragged. The user interface
300 may be a touch-screen on a tablet computing device (e.g.,
the tablet computing device 112) or a desktop computing
device (e.g., a terminal 110).

In the user interface 200, any displayed objects may indi-
cate whether it may be draggable. In one embodiment, any
displayed objects that may be draggable may be lifted up after
apredetermined time when it receives a touch-and-hold com-
mand (e.g., a finger touches and holds on a particular dis-
played object, or a button click on a mouse and holds the
button corresponding to a particular displayed object). For
example, after a user touch-and-holds the business card 206.1
after 0.5 seconds, a business card 302, which may be an image
of the business card 206.1, may be created and may hover
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over the business card 206.1 to indicate this business card
206.1 may be draggable. F1G. 4 shows that the business card
302 may be dragged around on the user interface 200 accord-
ing to one embodiment.

FIG. 5 illustrates a user interface 500 according to one
embodiment. The user interface 500 may be a user interface
200 with a guidance card 502 indicating that it may be
dropped. As noted above, the business card 302 may be
dragged around. Once it enters a droppable area, such as the
second display area 204, business card 302 may transform
into the guidance card 502. In one embodiment, the guidance
card 502 may include a smaller version of the detailed infor-
mation that is going to show up when the guidance card 502
may be dropped in the second display area 204 (e.g., the
touching finger or clicking button may be released).

In one embodiment, the transformation may be an image
swap to be performed on the fly. That is, the transformation
may occur instantly as soon as the object is being dragged
over the droppable area. Further, the transformation may be
performed when a certain portion (e.g., %3, %2, %3, etc.) of the
guidance card 502 may be dragged over the droppable area
204. The guidance card 502 may provide a guidance, for
example, a small profile that says “View Employee Profile,”
to the user.

FIG. 6 illustrates a user interface 600 according to one
embodiment. The user interface 600 may be a user interface
200 with a detailed profile card 602 displayed in the second
display area 204. The detailed profile card 602 may include a
menu bar 606 that may have a plurality of menus (e.g., texts or
icons) and a detailed information display 604. In one embodi-
ment, the detailed profile card 602 may be dragged back to the
first display area 202. During the drag back operation, the
detailed profiled card 602 may change back to the prior shape
of a business card (e.g., the business card 302).

Embodiments of the present invention may differ from
conventional user interface applications because the conven-
tional user interface only focuses on the drop zone instead of
the object being dragged. In embodiments of the present
invention, the data object may be manipulated directly and the
user instantly feels the change. For example, the user may feel
the change underneath their fingertip while dragging it. This
may give the user a different experience than operating with a
cursor on a monitor because the change can be experienced
directly with no peripherals (e.g., mouse and keyboard) for
the human computer interaction. Also, because the image
swap may be performed instantly when the object is dragged
over the droppable area, this may be different from the image
swapping that occurs after some seconds of being in the
droppable area or different from changing the image after
lifting it up from the origin position but before being dragged
to the droppable area.

Further, the Human Resource Management application
may be an example because embodiments of the present
invention may be any software application that has draggable
displayed data objects to be displayed in different viewing
areas in different levels of details.

FIG. 7 illustrates a process 700 to display and manipulate
data objects displayed on computing devices according to an
embodiment of the present invention. At block 702, a com-
mand to touch and hold (e.g., touch-and-hold) a data object
displayed on a user interface may be received. In one embodi-
ment, the display device may be a tablet computing device
with a touch-screen display, the touch-and-hold operation
may be a user putting a finger on the data object and holding
it. In another embodiment, the display device may be a moni-
tor without touch-screen functionalities, the touch-and-hold
operation may be a user pushing down a button on the data
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objectand hold the button down. At block 704, whether a time
period since beginning of the touch-and-hold operation
reaches a predetermined threshold value may be determined.
For example, on a tablet computing device with a touch
screen, the predetermined threshold value may be 0.5 sec-
onds. At block 706, when the time period reaches the prede-
termined threshold value, an image of the data object may be
created and the image of the data object may be hovered on
top of the data object to indicate that it is draggable. In one
embodiment, the image of the data object may be shown as if
it may be lifted up from the data object. At block 708, respon-
sive to the image of the data object being dragged into a
droppable display area on the user interface, the image of the
data object may be swapped with a user guidance that may
indicate what the image of the data object will look like if it is
released in the droppable display area. As noted above, in one
embodiment, when the data object being dragged is a busi-
ness card of a person, the user guidance may be a smaller
version of a full view of a user profile for that person.

FIG. 8 illustrates a computer system 800 according to an
embodiment of the present invention. The computer system
800 may represent an embodiment of the server 120, terminal
110 and the tablet computing device 112. The computer sys-
tem 800 includes a processor 802, memory 804, and an I/O
device(s) 806. The processor 802 is connected to the memory
804 and I/O device(s) 806. These connections are direct or via
other internal electronic circuitry or components.

The processor 802 is a programmable processor that
executes instructions residing in the memory 804 to receive
and send data via the I/O device(s) 806. The instructions may
perform the operations of a message handling system accord-
ing to an exemplary embodiment. The term programmable
processor as used herein is any programmable microproces-
sor or processor or combination of microprocessors or pro-
cessors that can operate on digital data, which may be special
or general purpose processors coupled to receive data and
instructions from, and to transmit data and instructions to, a
machine-readable medium. According to one embodiment of
the present invention processor 802 is an Intel® micropro-
Ccessor.

Memory 804 is a machine-readable medium that stores
data that is processed by processor 802. The term machine-
readable medium as used herein is any addressable storage
device that stores digital data including any computer pro-
gram product, apparatus and/or device (e.g., a random access
memory (RAM), read only memory (ROM), magnetic disc,
optical disc, programmable logic device (PLD), tape, hard
drives, RAID storage device, flash memory or any combina-
tion of these devices). This may include external machine-
readable mediums that are connected to processor 802 via one
or more I/O device(s) 806.

The 1/O device(s) 806 may be one or more input/output
interfaces that receive and/or send digital data to and from an
external device. Interfaces as used herein are any point of
access to an external device where digital data is received or
sent, including ports, buffers, queues, subsets thereof, or any
other interface to an external device.

The exemplary method and computer program instructions
may be embodied on a machine readable storage medium
such as a computer disc, optically-readable media, magnetic
media, hard drives, RAID storage device, and flash memory.
In addition, a server or database server may include machine
readable media configured to store machine executable pro-
gram instructions. The features of the embodiments of the
present invention may be implemented in hardware, software,
firmware, or a combination thereof and utilized in systems,
subsystems, components or subcomponents thereof. When
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implemented in software, the elements of the invention are
programs or the code segments used to perform the necessary
tasks. The program or code segments can be stored on
machine readable storage media. The “machine readable stor-
age media” may include any medium that can store informa-
tion. Examples of a machine readable storage medium
include electronic circuits, semiconductor memory device,
ROM, flash memory, erasable ROM (EROM), floppy dis-
kette, CD-ROM, optical disk, hard disk, fiber optic medium,
or any electromagnetic or optical storage device. The code
segments may be downloaded via computer networks such as
Internet, Intranet, etc.

Although the invention has been described above with
reference to specific embodiments, the invention is not lim-
ited to the above embodiments and the specific configurations
shown in the drawings. For example, some components
shown may be combined with each other as one embodiment,
or a component may be divided into several subcomponents,
or any other known or available component may be added.
The operation processes are also not limited to those shown in
the examples. Those skilled in the art will appreciate that the
invention may be implemented in other ways without depart-
ing from the spirit and substantive features of the invention.
For example, features and embodiments described above may
be combined with and without each other. The present
embodiments are therefore to be considered in all respects as
illustrative and not restrictive. The scope of the invention is
indicated by the appended claims rather than by the foregoing
description, and all changes that come within the meaning
and range of equivalency of the claims are therefore intended
to be embraced therein.

I claim:

1. A method of manipulating a data object displayed on a
user interface of a computing device, comprising:

receiving a touch-and-hold operation directed to a first

image of the data object;

determining whether a time period since beginning of the

touch-and-hold operation reaches a predetermined
threshold value;

when the time period reaches the predetermined threshold

value, indicating that the data object is draggable by:

creating a second image of the data object; and

hovering the second image of the data object on top of
the first image of the data object wherein the first
image of the data object is at least partially viewable
during the hovering; and

responsive to the second image of the data object being

dragged into a droppable display area on the user inter-
face, swapping the second image of the data object with
a guidance user interface element, the guidance user
interface element including at least one menu bar and
additional information about the data object.

2. The method of claim 1, wherein the computing device is
a touch-screen device.

3. The method of claim 2, wherein the touch-screen device
is a tablet device.

4. The method of claim 1, wherein after the second image
of the data object is dropped in the droppable display area,
displaying a full view of the data object.

5. The method of claim 4, wherein:

the data object is a business card;

the additional information about the data object includes

profile details of the business card; and

the full view of the business card includes a full view of a

user profile, including the additional information about
the data object.
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6. The method of claim 4, wherein when the full view of the
data object is dragged to leave the droppable display area, the
full view of the data object changes into the image of the data
object.

7. The method of claim 1, wherein the guidance user inter-
face element indicates what the second image of the data
object will look like if released and the additional information
about the data object includes profile details of the data
object.

8. A computing device, comprising:

storage for computer program instructions,

a display device, and

a computer processor configured to execute the computer

instructions to:

receive a touch-and-hold operation directed to a first
image of a data object;

determine whether a time period since beginning of the
touch-and-hold operation reaches a predetermined
threshold value,

when the time period reaches the predetermined thresh-
old value, indicate that the data object is draggable by
creating a second image of the data object and hover-
ing the second image of the data object on top of the
firstimage of the data object wherein the first image of
the data object is at least partially viewable during the
hovering; and

responsive to the second image of the data object being
dragged into a droppable display area on the user
interface, swap the second image of the data object
with a guidance user interface element, the guidance
user interface element including at least one menu bar
and additional information about the data object.

9. The computing device of claim 8, wherein the comput-
ing device is a touch-screen device.

10. The computing device of claim 9, wherein the touch-
screen device is a tablet device.

11. The computing device of claim 8, wherein after the
second image of the data object is dropped in the droppable
display area, display a full view of the data object.

12. The computing device of claim 11, wherein the data
object is a user business card and the full view of the data
object is a full view of a user profile.

13. The computing device of claim 11, wherein when the
full view of the data object is dragged to leave the droppable
display area, the full view of the data object changes into the
image of the data object.

14. A non-transitory computer readable storage medium
having stored thereon computer instructions that, when
executed by a computing device, cause the computing device
to:

receive a touch-and-hold operation directed to a first image

of a data object;

determine whether a time period since beginning of the

touch-and-hold operation reaches a predetermined
threshold value,

when the time period reaches the predetermined threshold

value, indicate that the data object is draggable by cre-
ating a second image of the data object and hovering the
second image of the data object on top of the first image
of the data object wherein the first image of the data
object is at least partially viewable during the hovering;
and

responsive to the second image of the data object being

dragged into a droppable display area on the user inter-
face, swap the second image of the data object with a
guidance user interface element, the guidance user inter-
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face element including at least one menu bar and addi-
tional information about the data object.

15. The computer readable storage medium of claim 14,
wherein the computing device is a touch-screen device.

16. The computer readable storage medium of claim 15,
wherein the touch-screen device is a tablet device.

17. The computer readable storage medium of claim 14,
wherein after the second image of the data object is dropped
in the droppable display area, display a full view of the data
object.

18. The computer readable storage medium of claim 17,
wherein the data object is a user business card and the full
view of the data object is a full view of a user profile.

19. The computer readable storage medium of claim 17,
wherein when the full view of the data object is dragged to
leave the droppable display area, the full view of the data
object changes into the image of the data object.

20. A method of manipulating a data object displayed on a
user interface of a computing device, comprising:

receiving a touch-and-hold operation directed to a first

image of the data object, wherein the computing device
is a touch-screen device and the touch-and hold opera-
tion including touching and holding the data object on
the touch-screen device by a user’s operation;
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determining whether a time period since beginning of the
touch-and-hold operation reaches a predetermined
threshold value;
when the time period reaches the predetermined threshold
value, indicating that the data object is draggable by:
creating a second image of the data object; and
hovering the second image of the data object on top of
the first image of the data object wherein the first
image of the data object is at least partially viewable
during the hovering; and
responsive to the second image of the data object being
dragged into a droppable display area on the user inter-
face, swapping the second image of the data object with
a guidance user interface element, the guidance user
interface element including at least one menu bar and
additional information about the data object; and
displaying a full view of the data object after the image of
the data object is dropped in the droppable display area.
21. The method of claim 20, further comprising:
changing the full view of the data object changes into the
image of the data object when the full view of the data
object is dragged to leave the droppable display area.
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